Abstract: Using the RLMS, this paper re-examines the gender wage gap in Russia from 1994 to 1998. We found that the average gender wage gap was fairly stable during 1994-1996 but that it became wider following the financial crisis of 1998. In particular, low-income female employees were hardest hit by the financial crisis.
Introduction
The Soviet labour market, built on the 'principle of equal pay for equal work' 1 was characterised by one of the highest female participation rates in the world. It may therefore appear somewhat surprising to discover that studies of the Soviet wage distribution (see Chapman, 1979; McAuley, 1979; Bergson, 1984; Atkinson and Micklewright, 1992 ) reveal a level of gender wage differentials in keeping with that found in many OECD economies. McAuley (1981) attributes this fact to the comparative advantage held by men in meeting performance standards in certain 'physical' occupations, which in turn, serves to segregate women into certain types of jobs 2 .
The transition and the associated dismantling of the mechanisms that restrained the labour market have dramatically altered the factors governing the determination of wages. Given the background of Soviet gender-wage inequality, the sharp decline in female participation rates in the transition countries 3 and the emergence of greatly improved micro-datasets one key question requiring empirical investigation concerns the effect of the ongoing transition on the male-female wage differential.
To date, there have been several attempts to measure and explain the extent of the gender wage gap in Russia (Silverman and Yanowitch, 1997; Reilly, 1999; Brainerd, 1998; Glinskaya and Mroz, 2000) . Most of these studies are based on the OaxacaBlinder (1973) decomposition. Overall, these studies suggested that the gender wage gap increased during the initial transition period but that there has been little change in the gender wage differential in the years that followed. Note that all of the above studies analysed the gender wage gap in the period before the 1998 Russian financial crisis.
1 Documented in the Soviet labour code 1922 2 For example, Katz (1997) uses a household survey that was conducted in the urban town of Tarangog in the Soviet period. Based on the Oaxaca decomposition, he reported the ratio of female to male hourly wages as 0.73, of which only 15.4 percent was accounted for by differences in endowments. 3 For details, see Boeri et al., (1998) . Several studies claim that the allocation of wage arrears is differentiated across employees and used strategically by employers. Desai and Idson (1998) suggest that employers tried to reduce the incidence and period of wage arrears for highly productive workers to retain them in the firm and, as a result, less productive workers became the primary targets for delays in wage payment. Earle and Sabirianova (1998) maintain that firms use wage arrears in a discriminating way against employees who have job specific skills. In the same spirit, Lehman et al. (1999) find that firms allocate wage arrears to the most stable employees.
A large number of studies analyse the gender pay differential and the phenomenon of wage arrears in separate strands and thus there has been little discussion of the actual relationship between the gender wage gap and wage arrears. Specifically, were wage arrears concentrated on female employees already suffering from higher wage discrimination compared to male employees? Alternatively, did employers allocate wage arrears among female employees in a manner that compensated them for the loss encountered due to higher wage discrimination? Finally, how did the Russian financial crisis of 1998 impact upon the gender wage gap and its association with wage arrears? This paper sets out to investigate the above questions.
We found that the average gender wage gap was fairly stable during 1994-1996 but that the differential widened following the financial crisis of 1998. In particular, female employees at lower income levels were hurt most by the financial crisis.
Furthermore, we found that wage arrears and payment in kind acted as compensating mechanisms to offset the losses from higher wage discrimination, suggesting wage arrears were driven by equity considerations for female workers. Yet the relationship between wage arrears and the gender wage gap did not prove to be linear: female employees suffering wage arrears at low levels of the wage distribution failed to enjoy such compensation.
We proceed as follows. In the next section, we examine the various approaches adopted in wage discrimination studies and their application to countries in transition.
In section 3, after a brief discussion of the data, we estimate the wage equations and correct for selectivity bias where necessary. In section 4, we analyse the size and composition of the gender wage gap applying the Oaxaca-Ransom decomposition; we investigate wage differentials according to income percentiles and we explain the effects of wage arrears and payment in kind on the gender wage gap. Section 5 concludes the paper.
Wage discrimination: related literature
To date, there have been a number of attempts to explain and measure the extent of the gender wage gap. Most of these studies are based on the Oaxaca-Blinder (1973) decomposition in which wage equations are estimated separately for men and women in order to allow for different rewards by gender to a set of productive characteristics or endowments. The male-female average wage differential is explained in terms of the difference in average endowments evaluated at the male (or female) pay structure and the difference in returns evaluated at the female (male) average endowment.
Note that, in the absence of discrimination, men and women will have the same return (i.e. estimated coefficients) for similar endowments, so the second difference is interpreted as "discrimination".
Researchers have dealt with the issue of not knowing if the male or female pay structure will prevail in the absence of discrimination (i.e. the "index number problem") 4 by reporting both estimates and thus, reporting a "discrimination" bracket.
Others, estimate the non discriminatory pay structure as the linear combination of the estimated female and male return weighted by the percentage of females and males in the sample (Cotton, 1988) or use the estimate of a pooled male-female wage equation (Oaxaca and Ransom, 1989) . Juhn, Murphy and Pierce (1993) and Blau and Kahn (1996) extended the basic decomposition to study the gender wage gap over time. Changes in wage inequality are explained by a) changes in observed characteristics or endowments, b) changes in the returns to observable characteristics, and c) changes in the distribution of the residuals due to both changes in percentile rankings within the residual wage distribution and changes in the wage distribution itself
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. This residual differential provides the estimates of "discrimination". Note that this approach is also subject to the "index number problem".
There is a growing empirical literature relating to the gender wage differential in the transition economies 6 . For Russia, Silverman and Yanowitch (1997) concluded that as of 1994, "women constituted the majority of the working poor and, of course, represented only a minority of the new rich". They found that the average female-male wage ratio was 0.68. More interestingly, they found a wide variation in the pay gap depending on which gender dominates a particular occupational category.
Following Juhn et al (1993) , Reilly (1999) analysed the gender pay gap in Russia using 4 rounds of the RLMS data (1992) (1993) (1994) (1995) (1996) . He found that the observed monthly wage gap remained fairly stable (at around 38 percent) throughout. After adjusting for human capital and other variables, the wage gap increased slightly. In particular, he found that women gained in terms of both observed characteristics and prices, and also in their position in the residual male wage distribution; but these gains were offset by a dramatic increase in the level of wage dispersion. The findings by Brainerd (1998) using the VTsIOM (Russian acronym for All Russian Centres for Public Opinion Research) monthly cross-section data for 1991, 1993 and 1994 were also attributed to an increase in wage dispersion 7 . The female/male wage ratio in the state/private sector fell quite strikingly from 0.81/0.75 in 1991 to 0.68/0.61 in 1994 but little of this gap could be accounted for by occupational and industry shifts unfavourable to females.
In line with Reilly (1999) and applying similar methodology, Glinskaya and Mroz (2000) found little evidence of a significant increase in the level of gender inequality from 1992 to 1995. Using the male (female) reward structure as the benchmark, they found that 97 (74) to 117 (80) percent of the gender gap in wages could be attributed to differences in rewards or 'discrimination'. Moreover, they found that the percentage of gender differences attributed to 'occupation' is larger when the female reward structure is used as a benchmark than when the male reward structure is used, suggesting larger occupational differences in wages for women than men. In terms of income distribution, they argued that inequality in male wages increased more than inequality in female wages and that inequality is a problem in the upper half of the wage distribution.
In the above studies, the estimated male wage equation is preferred to the female wage equation on the basis that males are less affected by the underlying discriminatory process and that the female estimates are more prone to selectivity bias. Arabsheibani and Lau (1999) criticise studies that attempt to measure the gender pay gap without correcting for selectivity bias in the female equation. They used the 1994 RLMS data to estimate the female equation incorporating the Heckman (1979) correction for selectivity bias. They found that the degree of discrimination was still large (59 percent of the wage differential) but smaller than in studies not correcting for selectivity bias. 6 Among others, Paternostro and Sahn (2000) applied the Oaxaca-Ramson framework and analysed the gender wage gap in Romania while Orazem and Vodopivec (1995, 1998) applied the Juhn et al. decomposition to Eastern Europe. 7 This study has two drawbacks: i) it is not nationally representative as there is over representation of highly educated people and ii.) the wages reported are monthly wages unadjusted for hours.
However, the validity of the Heckman selectivity test depends on the model being correctly specified. In addition, note that the measure of "discrimination" relies on the estimation of the wage equations and on the validity of the OLS assumptions. That is, for the decomposition to be valid, the researcher should include all relevant characteristics in the wage equation and assume that, in the absence of discrimination, there is no other reason why wages should differ 8 .
What can we learn from the above studies? Firstly, the measure of 'discrimination' depends on the robustness of the estimated wage equation. Therefore, it is important to address the problems of selectivity bias, potential endogeneity bias and possible misspecification of the wage equation. Secondly, the analysis of discrimination based on average wage comparisons is of limited help if the discrimination experienced is not homogeneous. Therefore, the analysis of earnings discrimination should take into account the complete distribution of discrimination experienced (Jenkins, 1994) .
Thirdly, but no less importantly, there is a need to interpret the empirical results in the light of the other salient features of the Russian labour market such as delayed wage payments and payment in kind.
Estimation of the Wage Equation
Our data set comprises rounds 5 (1994), 6 (1995), 7 (1996) and 8 (1998) of the RLMS. The RLMS is a nationally representative survey of the Russian Federation providing income, expenditure, demographic, education and labour force information about households and individuals.
We take different retirement ages into account and restrict our sample to males aged 18 to 60 and females aged 18 to 55. We measure real wages as average real hourly wages on the main job. The latter is obtained using the Goskomstat regional consumer price index and the total primary job hours reported for the month prior to the interview.
Our data allows us to include demographic variables such as age, proxy educational attainment, incorporate group occupational categories according to the International Standard Classification of Occupations (ISCO), and control for settlement type and region.
The underlying specification of our wage equation is similar to that of Reilly (1999) and Glinskaya and Mroz (2000) , but in addition includes a proxy for settlement type and region. That is, as explanatory variables we have a set of human capital variables, augmented with controls for type of settlement and region. The effects of type of occupation, wage arrears and payments in-kind are picked up from the estimated wage residuals and taken into consideration when analysing the gender wage gap. This procedure will enable us to test (and correct when necessary) for sample selection bias and to examine the extent of omitted variable biases in our estimated wage equation.
We use five education categories 9 to signal the level of educational attainment. Individuals were asked whether or not they completed (i.e. received a diploma) undergraduate and postgraduate university, technical and medical school, vocational training (PTU, FZU, etc.), high school (11 years), or incomplete high school (8 years). In the absence of information on labour force experience, we include age (and age squared) and job tenure.
We classify occupations according to the ISCO one digit classification: legislators, senior managers and officials; professionals, technicians and associated professionals; non-manual skilled workers (clerks, service workers and market workers); manual skilled workers (agriculture and fishery workers, craft and related trades, plant and machine operators and assemblers); unskilled and armed forces. The different sampling sites enable us to control for settlement type (urban areas, agricultural villages and non-agricultural villages) as well as regional characteristics.
The problem of wage arrears and payments in-kind in Russia is particularly acute and is likely to affect the estimation of the wage equation and the gender pay gap. Our dependent variable measures gross real hourly wages on the main job in the last 30 days and not necessarily the contractual real hourly wage. Given data limitations, and as suggested by Earle and Sabirianova (1999) , we include a qualitative variable which indicates if the interviewee is experiencing wage arrears in the main job at the time of the interview. This is, we know, a crude approximation of wage arrears, though no more so, given the available data, than attempts at constructing a 'contractual' wage 10 . Earle and Sabirianova (1999) argue that wage arrears in the labour market have an independent dynamic from the practice of paying workers in-kind. Workers signed a contract to agree payment in-kind (frequently, goods produced by the company) in exchange for cash. Given the high cost of finding a new job in Russia, this 'attachment' may be used by firms to lower the probability of job mobility. As with wage arrears, we encounter data problems with payment in-kind and included it as a qualitative dummy. Table 1 provides a full definition of the variables and summary statistics.
As for the wage equation, we follow Heckman (1979) and Maddala (1983) . The regression equation is,
The dependent variable, W, is the market wage and the vector X represents the exogenous determinants of W. However, W, is only observed for individuals with positive hours i.e. H > 0. The shadow-wage equation is thus,
Z is the vector of exogenous variables assumed to determine whether W is observed and it is presupposed that H (hours worked) adjusts such that W=S. That is
If H>0, the person is in the labour force and we observe W and H and if 0 ≤ H , the person is not in the labour force. That is, the selection equation
where Φ Φ Φ Φ(.) is the distribution function of the standard normal. Heckman applies ML to the following likelihood function
Note that if the error term from the selection rule and the market wage are correlated, then standard techniques applied to equation (1) We assume that the hourly wage is a function of age, age squared, settlement type, education, and regional characteristics. The likelihood of working (i.e. the likelihood of wages being observed) is assumed to depend additionally on marital status, number of children less than 17 years old, number of elderly people living at home, and (implicitly) the hourly wage offer (i.e. our Z variables). Dumwork is the binary variable that identifies the observations for which wages are observed (or selected).
Given the growing informal sector in Russia, dumwork takes the value of 1 if the person is working in the formal sector, informal sector or both
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. Here, the implicit assumption made is that the formal and informal sectors are both affected by the same reservation wage function. Whilst we recognise that this is far from realistic, modelling work choice applying conditional probit equations, which is more realistic, is complex and outside the scope of the present paper.
We do not incorporate job occupation, wages arrears and payment in-kind in the wage or probit equation, because the questions for these variables were asked only to individuals who have main jobs. Yet, the effect of these variables will be captured in the estimated residuals of the wage equation. Overall, as in Newell and Reilly (1996) and Reilly (1999) , the augmented Mincerian wage equation provides a satisfactory fit to the Russian data, except for females in round 8. In terms of the returns to educational qualifications, university education has a significant effect on both male and female wages in almost all rounds. Postgraduate education has a statistically positive influence on female wages in all rounds except 12 We also defined the dummy variable according to a specific number of hours e.g. if in round 5 all who reported wages worked a minimum of 8 hours, we only assigned 1 to people working in the round 7. Technical and medical qualifications have a significant effect only on the female wage in rounds 6 and 8. As expected, the female and male earnings pattern suggests that university graduates are the highest earners followed by technical and medical graduates, high school leavers and those with vocational training.
Workers living in Central and Central-Black Earth, Volga-Vyatski and Volga-Basin, and the North Caucasus and, for females, in the Urals fare worse than those living in other regions. The magnitude of the female disadvantage is larger than that for males.
Living in Moscow and St Petersburg does not significantly explain the male wage and has significant negative influence on the female wage in round 5 but a positive influence in round 8. Not surprisingly, workers in towns and rural non-agricultural areas have a significant wage premium over workers living in rural agricultural areas.
One may ask whether possible biases arising from the exclusion of wage arrears or in kind payment in the wage estimations affect our analysis of their association with the gender wage gap. In order to check this possibility, we regress residuals from wage estimations on wage arrears and income in kind controlling for occupation type. We find that in most cases, there is a significant and negative relationship between the residuals and wage arrears/payment in kind. This implies that residuals are not white noise and thus inferences from comparing coefficients in the male equations with those in the female equations might be biased. However, for most rounds, the sizes of the coefficient on wage arrears in the male equations are similar to those in the female equations (see appendix table 5 ). This is also largely true in the case of payment in kind. These regression results suggest that the effects of wage arrears and income in kind on wages are of similar magnitude regardless of gender. Therefore, the exclusion of the two variables in wage regressions does not affect the results obtained from comparing coefficients from the female wage equations with those from the male wage equations.
Measuring the Gender Wage Gap
informal sector at least 8 hours. The results do not differ substantially and are not reported.
According to Oaxaca and Ransom (1989, 1994) , the gross wage differential can be written as:
and it can de decomposed as 4.1. The size of the gender wage gap Table 2 presents summary statistics for the gender wage differential. According to the raw wage gap, 96% of the women in the sample of round 5 encounter a disadvantageous position relative to the non-discriminatory structure. This share decreased to 88% in round 7 before returning to 96% in round 8. That is, in all rounds, the vast majority of women would have been better off if they had received the non-discriminatory return. The substantial increase in FD in round 8 indicates that the 1998 financial crisis impinged on women to a greater degree than men. Table 2 also reveals a clear pattern for the substantial MA: the male advantage declined from 94% in round 5 to 88% in round 7 before increasing to 90% in round 8.
The lower half of the table shows the percentage FD and MA relative to the nondiscriminatory situation. The mean of the FD was 5.1% in round 5, decreases to 4.4% in round 7 but increases to 6.4% in round 8. The MA remains between 4.4% and 4.7% until Round 8 when it jumps to 6.3%. However, increases in the standard deviation of both the FD and MA suggest that the wage distribution among women has become more uneven over time. In sum, the financial crisis in the second half of 1998 resulted in women suffering from a higher level of wage discrimination than before the crisis and in addition, the burden of the crisis was shared unequally within women. 
The composition of the gender wage gap
International comparisons show that the gross log gender wage differential in Russia, which averaged 0.27 between 1994 and 1998 is higher than that of the UK where it is approximately 0.20 (Wright and Ermish, 1991) . However, it is largely in line with the range of the gross wage differential in central and eastern European transition 13 It is probable that the wage 'discrimination' experienced by women is not simply confined to that explained by human capital variables but also takes the form of occupational or workplace related discrimination. To the extent that this is true the FD and MA presented in tables 2 and 3 should be interpreted as the maximum.
economies. According to Pailhé (2000) , the raw wage gap between male and female employees in 1993 is the lowest in Hungary (0.228) and the highest in Poland (0.298).
However, table 4 shows that, in Russia, the extent of wage discrimination against women is higher than the gross wage gap, implying that women have a more favourable endowment than men but actually receive lower wages than men as a result of wage discrimination 14 . In contrast, in central and eastern European countries, only half of the raw wage gap is explained by wage discrimination.
Next, we analyse which sub-groups, in terms of education, age and regions had higher FD and MA with respect to the non-discriminatory structure. This will help us to illustrate which sub-groups were worse off in terms of wage discrimination. As table 5 shows, the low education sub-group faces the larger average FD and the lower MA.
The most under-paid women in terms of FD are in the 'up to high school' and the vocational training sub-groups. In terms of FD, women are less under-paid in both the university/postgraduate education and technical/medical training sub-groups. In particular, women holding university/postgraduate education tend to have the least discrimination in both FD and MA in most rounds.
Another interesting question is whether wage discrimination is a cohort-related problem. Apart from round 8, wage discrimination after controlling for age is not as large as found when controlling by education. Differences in wage discrimination across various cohorts are modest in round 5 and round 7. However, the 18-34 year old women appear to be most vulnerable to negative economic shocks. Indeed, among all the age groups, the 18-34 group experienced the largest FD and MA following the 1998 crisis.
The largest variation in the gender wage gap among different subgroups is found between regions. This confirms a conventional observation that the Russian labour market is comparatively segregated across regions. Women in regions such as 14 One plausible explanation for the closing of the endowment gap is that low qualified women are more likely to exit the labour market than more qualified women. Note that education explains half of endowment differences in round 7 and almost everything in the other three rounds. 
The gender wage gap, wage arrears and income in kind
We now turn to an analysis of whether, across gender and income percentiles, there is a positive or negative correlation between wage discrimination and wage arrears/wages in kind. A negative association would suggest that wage arrears were allocated amongst female employees according to the principle of equity, that is, those with the lowest wages were not also made to suffer by experiencing delays in wage payment. In contrast, a positive correlation will be found if an employer allocates wage arrears to women who are less educated or skilled and thus subject to higher levels of wage discrimination. Tables 6 and 7 show a very consistent and interesting pattern. Except for the top and bottom 10% of the female wage earners in 1998, women with wage arrears experience at most the same FD but usually less than women with no wage arrears. In a similar way, apart from round 5, male advantage is lower for male employees who suffer from wage arrears. These findings suggest that managers were responding more strongly to equity considerations in their wage allocation decisions among female employees, 15 whereas the MA is much higher for those workers without arrears. 15 One can argue that women with arrears could have higher wages and thus lower wage discrimination in the current period if their wage includes an element of repayment from previously experienced arrears. In other words, some parts of wage arrears were repaid to more women in the current period and thus women who had wage arrears faced less wage discrimination compared to women who did not have wage arrears. However, this explanation is difficult to apply to situations where the stock of wage arrears continued to climb during the period under investigation. Specifically, over 60% of workers experienced wage arrears in rounds 5 and 6 but this figure grew to more than 70% in rounds 7 and 8.
The RLMS data reveals that there are more men experiencing wage arrears than women. For example, 44% of women suffered wage arrears in round 5 compared to 56% of men. The data also suggests that women have been experiencing shorter periods of arrears than men. In other words, wage arrears were used to bolster women's position against men who enjoyed wages above their endowment levels. It would appear that, in Russia, during this period, wage arrears -occurring with greater propensity and persistence amongst men than women -were a mechanism enabling women to be compensated for their loss from high wage discrimination. More precisely, our previous finding implies that, within female employees, wage arrears were allocated towards women tending to experience less wage discrimination.
Tables 8 and 9 also show that women who received wages in kind have both lower FD and MA than women who did not receive payment in kind except for sub-groups of women located towards the lower end of the income distribution. In sum, both wage arrears and payment in kind decrease both the MA and the FD, and hence reduce the gender wage gap. That is, wage arrears and payment in kind appear to act as "compensating" mechanisms offsetting, at least partially, the gender wage differential. This result is in line with the evidence provided by Earle (1999) who, among other things, found that the probability of arrears and the magnitude of wage arrears depend positively on being a male. Furthermore, it does not contradict Friebel and Guriev's (1999) association of in kind payments with the 'attachment' strategies of firms.
Conclusions
In order to analyse gender wage differentials, we first estimated cross section wage equations using traditional human capital characteristics as regressors and correcting for selectivity bias where necessary. Based on these, we uncovered an average gender wage differential that remained reasonably stable during 1994-1996 before increasing dramatically following the financial crisis in 1998. In particular, female employees at the bottom of the wage distribution were hit harder by the financial crisis. The gender wage gap is not explained by differences in endowments or characteristics. On the contrary, Russian women actually benefited from a closure of the gender gap in observable characteristics. However, we found that this positive effect was more than offset by the difference in returns to these characteristics.
Additionally we found that workers at lower percentiles of the wage distribution experienced substantially larger female disadvantage, less male advantage and more dispersion across years. In contrast, workers at higher percentiles experienced relatively less female disadvantage and more male advantage. Overall, less educated women, aged between 18 and 34 were subject to a higher gender pay gap and proved to be distinctly more vulnerable to negative economic shocks such as the financial crisis of 1998.
Finally, we found evidence that both wage arrears and payment in kind have helped limit the gender wage gap, acting as a compensation mechanism for women who experience a higher differential. Amongst women, wage arrears appear to have been allocated to those in more favourable labour market situations. This suggests that managers of Russian enterprises and organisations considered the principle of equity as one of the more important criteria in allocating wage arrears among female employees. Even so, women suffering wage arrears in the bottom income decile failed to enjoy such compensation: clearly, the principle of equity has limits as these were not treated favourably during the allocation of wage arrears.
The above conclusions must be interpreted with caution because they depend on the specification of the wage equation. We have not controlled for 'unobserved' characteristics such as entrepreneurial responsibilities, attitude towards work, etc.
Another problem that needs to be properly addressed is the decline in formal sector employment and the increase in informal sector employment. We partially address this problem when testing for selectivity bias, although a proper account requires the application of conditional probit equations in either a sequential or a simultaneous framework. These issues as well as the study of regional wage disparities are interesting lines for further research. Table 6 Female disadvantage according to wage arrears (%) Table 7 Male advantage according to wage arrears (%) Table 9 Male advantage according to wage in kind (%) 
